No. 795,848. | . PATENTED AUG. 1, 1905. 
0. J. LODGE & A. MUIRHEAD. 


SYNTONIC SPACE TELEGRAPHY. 
APPLIOATION FILED MAR. 21, 1902. 











UNITED STATES 


PATENT OFFICE. 


OLIVER JOSEPH LODGE, OF BIRMINGHAM, AND ALEXANDER MUIRHEAD, 


OF SHORTLANDS, ENGLAND. 


~SYNTONIC SPACE TELEGRAPHY. 


No. 795,843. 


Specification of Letters Patent. 


Patented Aug. 1, 1905. 


Application filed March 21,1902, Serial No. 99,254, 


To all whom it may concern: 

Beit known that we, OLIVER Joseru Loner, 
residing at Birmingham, in the county of War- 
wick, and ALexanper Murrueap, residing at 
Shortlands, in the county of Kent, England, 
subjects of His Majesty the King of Great 
Britain, have invented new and useful Im- 
provements in Syntonic Space Telegraphy, of 
which the following is a specification. 

Our invention relates to systems of tele- 
graphing by means of Hertzian waves and 
comprises certain improvements, hereinafter 
more specifically described and claimed, in 


‘the emitting and receiving circuit arrange- 


ments whereby greater certainty of action is 
obtained and other advantages secured. 

In the accompanying drawings, Figure 1 is 
a diagram representing the instrumentalities 
and circuit connections of a Hertzian-wave 
system of telegraphy. Fig. 2isasimilar view 


-of a modified form of receiving-circuit. 


In the diagrams @ represents the key or 
other means serving to close the primary cir- 
cuit b of the induction-coil « As shown in 


Fig. 1 there may be included in this circuit a | 


shunted condenser d and resistance e for re- 
ducing the spark at the key. I represents 
the aerial conductor, “‘sky-wire,”. ‘* wire ap- 
pendage” or “‘capacity area” extending to 
the requisite height. g is the spark-gap of 
the emitting-station. A is the coherer, 2 the 
telegraphic 1 receiver, and 7 the battery in the 
receiving-circuit; and & throughout the dia- 
grams indicates the ground. 

In Fig. 1 the Roman numeral I indicates 
the emitting-station. and the Roman numeral 
IT the receiving-station. In actual practice 
it will be understood each station may either 
emit or receive; it is usual to utilize the one 
sky-wire f for both purposes and to so arrange 
the connections that by means of a switch 


.either the emitting-circuit or the receiving 


one may be connected to it. For the sake of 
clearness all this is omitted from Fig. 1. 

In carrying out our invention we utilize 
three discoveries which-were demonstrated by 
experiments by one of us and to which it will 


be necessary ‘to refer before proceeding to 


describe our present invention (see the paper 
entitled Hxpervments on the Discharge o of Ley- 
den Jars by Oliver J. Lodge F. R. 8. in Vol. 
50 of the Proceedings of T he Royal Soctety.) 


‘We refer to @ an experiment called that of 





the “‘recoil-kick ” wherein a long wire attached 
to a discharging Leyden - jar circuit was 
thrown into violent electric oscillation in syn- 
chronism with the jar, combined with (2) an 
experiment called that of ‘* overflow ” wherein 
a long wire appendage was used to set up os- 
cillations in a Leyden-jar circuit and to cause 
it to overflow, combined also with (3) the 

““syntonic” Leyden-jar experiment discoy- 
ered by one of us and first published in the 
magazine Nature, Vol. 41, page 368, where 
the « oscillations of one discharging Leyden- 
jar or condenser circuit set up similar feeble 
oscillations in a distant Leyden-jar or con- 
denser circuit precisely attuned to the first. 

The wire referred to in experiment (2), in 
carrying out this invention, we use as an ele- 
vated or sky wire both for the sender and for 
the receiver and we detect the overflow by 
means of a coherer, as described in. the book 
Signaling Through Space Without Wires, 3d 
edition, page 21, and see also pages 6, 22, 27 
and 381, thereby ‘enabling a very feeble over- 
flow to be detected. 

In carrying out our invention the coherer 
employed as detector of the Hertzian waves 
is connected to the receiving Leyden jar or 
condenser so as to feel and detect the over- 
flow and at the same time to be protected from 
the direct action of the aerial conductor or 
of any pulse or sudden jerk collected by it 
about which there is no tune. 

_ In a former United States Patent No. 
609,154 granted to one of us amethod of em- 
ploying combinations of circuits of self-in- 
ductance with capacities is fully described and 
claimed in connection with the sending and re- 
ceiving circuits of systemsof syntonic teleg- 
raphy whereby signaling may be effected be- 
tween any two or more correspondingly-at- 
tuned stations without disturbing other dif- 
ferently-attuned stations. And in the speci- 
fication of the former English Patents Nos. 
18,644 and 29,069 of 1897 granted to us va- 
rious combinations of condensers and self- 
inductance circuits are cescribed having for 


their objects either the protection of the co- 


herer-circuit from undesired disturbances 
created locally or at a distance or the regu- 
lation of the syntony of the apparatus. 

In none-of the above-mentioned prior pat- . 
ents is the principle of the ““recoil-kick” . 
made use of in the design of the sending-cir- 
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cuit nor that of the “‘overflow” in the ar- 
rangement of apparatus in the receiving or 
‘* coherer ” circuit. 

As will be seen first from that part of Fig. 
1 showing the emitting-station we employ in 
the emitting-circuita condenser Zthe opposite 
terminals of which are connected through a 
suitable self-induction m, which may be a sim- 
ple wire, or may be a coil, with a spark-gap 
g; which is excited in the ordinary way by 
the induction-coil ¢and trembling break, giv- 

ing one spark for dotand twoor more sparks 
for dash when the primary circuit d of the said 
coil is closed by means of a key a, which may 
be operated manually or automatically. One 
terminal of the condenser, 7, has thé aerial 
-conductor f# of appropriate length and ca- 
pacity area reaching up to a considerable 
- height connected to it and the other terminal 
of the said condenser is connected either to 
-earth direct or through another condenser 7 
‘to earth as shown in Fig. 1. Inthe receiving- 
circuit we employ a similar condenser Z (see 
- that part of Fig. 1 showing the receiving-cir- 
cuit) closed through a similar self-inductance 
m but without: any spark-gap, so that oscil- 
lationsof great feebleness can begin in it and 
- work up to something perceptible. The said 
condenser, 7, when used for receiving, like 
the other ‘when used for emitting; has an 
aerial conductor or capacity area f connected 
to it and reaching up to a considerable height 
to catch the pulses from the distant station 
and by means of them to excite and promote 
oscillations in the circuit of the condenser, Z, 
‘to which it is attached; the other coat of the 
condenser, 7, being earthed as usual. The 
said receiving-condenser, /, is provided also 
with an overflow-path, in which the coherer 
Ais inserted for the purpose of detecting the 
-overflow with the battery 7, the telegraphic 
receiver 2, and a subsidiary condenser o, for 
by this arrangement the telegraphic instru- 
ment 2 is able to indicate every cohesion 
caused by every overflow provided the coherer 
. Aiskept constantly automatically tapped back 
by clockwork or other mechanism as described 
in the prior United States Patent No. 674,846. 
The object of the subsidiary condenser 9 is 
-to act as a shunt to battery and receiver so far 
as sudden electric changes are concerned, and 
thus afford an easy path for overflow from the 
main condenser /; itdoesnotnecessarily form 
part of the oscillating circuit, and the amount 
of its capacity is immaterial so long as it is 
large enough not to throttle or interfere with 
the oscillations or with the free overflow of 
the condenser @ into thecoherer A, and so long 
as itissmall enough to help protect the coherer 
from undesired disturbances collected by the 
aerial conductor /. 

In order to provide efficient tuning or syn- 
chronism between the sending and receiving 
circuits, the length or self-induction of each 
condenser-circuit is capable of adjustment 





795,848 


within certain limits by means of an arrange-- 
ment such as sliding contacts or a revolving 

arm py, on the principle first described by one 

of us (see the book Segnaling Through Space 

Without Wires at page 6) or it may be done in 

any ordinary way as by approaching or reced- 

ing the spires of a coil or two portions of a 

coil, (see g in Fig. 2.) 

Somtimes between the aerial conductor and 
earth we insert, as shown in Fig. 2, the two 
condensers J and o (of suitable capacity for 
their respective functions) in series and also 
the adjustable self-induction m. Only one of 
these condensers is intended to overflow, and 
with this one the terminals of the coherer are 
connected directly, as shown in Fig. 2, instead 
of through the supplementary condenser as 
in Fig. 1. 

The condensers employed in connection with 
the emitting and receiving circuits are some- 
times made of stout glass plates coated with 
tin-foil and the whole embedded in paraffin 
wax, or preferably of metal plates or cylinders 
submerged in oil or other insulating liquid. 

The self-induction mm in most cases consists 
merely of an almost complete circle of thick 
copper wire as shown, the circuit being closed 
by means of the spring copper revolving arm 
p which rotates about the center of the circle, 
merely varying its length for the purpose of 
the fine adjustment of tuning. For coarse 
adjustment this circular strip of copper is sup- 
plemented by an open spiral of thick copper 
wire, as shown at g in Fig. 2, or by any addi- 
tional self-induction adjustable in any well- 
known way. 

The action of an emitter upon a receiver 
constructed in accordance with this inven- 
tionisas follows: The induction-coil ¢ of the 
emitter charges the condenser / of the emit- 
ting-station and discharges it at the spark- 
gap g thus setting up oscillations in the cir- 
cuit of the condenser ? through the self-induc- 
tion m, the frequency of which can beadjusted 
by varying the amount of self - induction 
thereof. The elevated conductor / which is 
attached to the discharging condenser-circuit 
through /, m and g is at the same time thrown 
into violent electrical oscillation in synchro- 
nism with the condenser / and these oscilla- 
tion impulses are reflected by the elevated 
conductor at its upper end in a series of re- 
coil-kicks each of which communicates to the 
ether a considerable disturbance resulting in 
electric .waves which travel through space. 
On reaching the distant station IL of Fig. 1 
these waves set up oscillations in its elevated 
conductor #, which is attached toa condenser- 
circuit similarly attuned to that of the emit-’ 
ting-station, but without the spark-gap, where- 
in are set up similar oscillations which work 
up gradually in strength until they become 
strong enough to break down the resistance 
of the coherer: which happens so soon as the 
maximum potential attained by these oscilla- 





795,848 


tions in the condenser-circuit is high enough 
to cause an electrostatic overflow through the 
coherer A; the result being a diminution in 
the resistance of the latter and the formation 
of a signal on the receiving instrument 7 as 
is' well understood. ‘The battery 7 and re- 
ceiver 2 in the overflow-circuit are shunted by 
a supplementary condenser o so as not to let 
them form an obstruction to the easy overflow 
into the coherer. The novelty in this part of 
the invention is the modein which the coherer 
A is connected to the receiving condenser, J, 
so as to feel and detect the overflow and at the 
same time to be protected from the direct ac- 
tion of the elevated conductor for of any 
pulse or sudden jerk collected by it about 
which there is no tune. 

We find that the concentration of the stim- 
ulus on needle-points instead of on surfaces 
of finite magnitude as in the construction of 
coherers hitherto is advantageous. 

We are aware that it has before been sug- 
gested to employ condensers in systems of 
syntonic Hertzian-wave telegraphy for other 

“purposes such as the adjustment of the effect- 
ive amount of inductance in transformers or 
self-inductance coils, but the function of the 
principal condenser 7 as hereinbefore ex- 
plained by us is entirely different therefrom, 
it being employed by us in series with a self- 
induction of suitable amount to forma tuned 
closed condenser-circuit required in the sys- 
tem of syntonic telegraphy based on the prin- 
ciples of the ‘‘recoil-kick” in the emitting- 
circuit and the *‘ overflow ” in the receiving- 
circuit hereinbefore respectively alluded to. | 
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What weclaim, and desire to secure by Let- 
ters Patent of the United States, is—- 

1. In combination, in the receiving-circuit 
of a system of Hertzian-wave telegraphy, a 
condenser anda self-induction of suitable 
amount forming an attuned condenser - cir- 
cuit closed through such self-induction, an 
elevated collecting - conductor, an overflow 
path, a coherer in such overflow-path, and a 
subsidiary condenser in shunt to the receiving 
instrument and its battery substantially as 
set forth. 

2. In combination, in the receiving-circuit 
of a system of Hertzian-wave telegraphy, a 
condenser and a self-induction of suitable 
amount forming an attuned condenser-circuit, 
an elevated collecting-conductor, an overflow- 
path, a coherer in such overflow-path, and a 


‘subsidiary condenser in series with the main 


condenser and also in the attuned circuit, said 
subsidiary condenser being in shunt to the 
receiving instrument and its battery. 

In testimony whereof we have hereunto sub- 


scribed our names. 


OLIVER JOSEPH LODGE. 
ALEXANDER MUIRHEAD. 


Witnesses to the signature of Oliver Joseph 
Lodge: . 
Hume C. Pinsent, 
Hy H. Otrver. 


Witnesses to the signature of Alexander 
Muirhead: 
’ A. F. Spooner, 
J. S. WiIrHERs. 





